Aptamer capturing of enzymes on magnetic beads to enhance assay specificity and sensitivity.
Activity and specificity of enzyme molecules are important to enzymatic reactions and enzyme assays. We describe an aptamer capturing approach that improves the specificity and the sensitivity of enzyme detection. An aptamer recognizing the target enzyme molecule is conjugated on a magnetic bead, increasing the local concentration, and serves as an affinity probe to capture and separate minute amounts of the enzyme. The captured enzymes catalyze the subsequent conversion of fluorogenic substrate to fluorescent products, enabling a sensitive measure of the active enzyme. The feasibility of this technique is demonstrated through assays for human alpha thrombin and human neutrophil elastase (HNE), two important enzymes. Thrombin (2 fM) and 100 fM HNE can be detected. The incorporation of two binding events, substrate recognition and aptamer binding, greatly improves assay specificity. With its simplicity, this approach is applicable to biosensing and detection of disease biomarkers.